Introduction
Carbonic anhydrase III (CAll!) (EC4.2.11) occurs at high concentration in rat muscle (Jeffery et al. , 1986; Carter et al. , 1982) and is also present at high levels in the muscle of other species (Carter et al., 1979; Register et al., 1978; Holmes, 1977) . CAll! is present at much higher levels in slow muscle than in fast muscle, and previous research suggests that it is confined to the Type 1 fiber in rat (Jeffery et al. , 1986) , as it appears to be in humans (V#{228}#{228}n#{228}nen et al., 1985; Shima et aL, 1983) . Thyroid disorders are known to alter the fiber composition ofhuman muscle (Wiles et aL, 1979) , whereas thyroidectomy apparently increases the number of Type 1 fibers in rat soleus and increases the amount ofa 30-KD protein in this musdc (Gagnon et al., 1985) . In this study, we investigated the effect of thyroidectomy on CAIII concentrations and distribution in antenor tibialis (AT), extensor digitorum longus, (EDL) and soleus muscles of rat.
Materials and Methods
Wistar rats were obtained from Charles River (Manston, Kent), who performed thyroidectomy on 60-70-day males and on 70-80-day females. These animals, plus age-matched controls, were kept for 3 months prior to taking the muscles. Muscles were cut into segments 5 mm thick. The segments were chilled in isopentane pie-cooled with liquid nitrogen, and stored at -70'C.
Actomyosin ATPase
Staining.
Serial 10 tm sections ofmuscle were cut on a Bright's motorized cryostat microtome at -25'C. A modification of the method of Mabuchi and Sreter (1980) was used to differentiate fiber types (Jeffery et al., 1986) . a level of ATPase staining less than that of 2A fibers but greater than 2B. These fibers are rare in normal muscle but become numerous after thyroidectomy, when they stain heavily for CAffi. Radioimmunoassay. Muscle homogenates were prepared by homogenizing 1 :io (w/v) with distilled water using an Ultra Turrax. Supernatants were obtained by centrifugation at 10,000
(J Hisrochem
x g for 10 mm at 4C. Radioimmunoassay was carried out on unextracted samples as previously described (Shiels et al., 1984) .
SDS gels(12%)were run according to the method ofLaemli (1970) and were stained in isopropyl alcohol containing 0.5% Coomassie Blue. Dcstaining was achieved using 10% acetic acid.
Results

Fiber Distribution of CAll in Normal Muscle
We found that the use of 5% polypeptide in the antibody incuba-
iion medium gave much improved fiber definition and reduced the diffusion ofstain between fibers. Using this method, we were able to demonstrate some staining in small type 2A fibers of the anterior tibialis(AT) in the control animals at both 60-70 days (Control Beginning, CB) and 150-160 days (Control End, CE). Figure  1A shows a section of AT for a CB male stained for CAIII with its accompanying ATPase ( Figure  1B) . Figures  2A and 2B show the same for CE male AT As expected, the type 1 fibers stain strongly for CA!!! in both cases, but there is quite clearly a small degree Heavy CAlIl staining is seen in type I fibers (1, 2, and 3), but light type 2A fibers also stain for CAlIl (4, 5, and 6). Bar = 40 tm.
gave three subdivisions of type 2 fibers when examined closely and this is best shown in Figure 2B . Rr convenience, we will refer to the black fibers as "dark 2A" and the dark gray fibers as "light 2A." This does not imply any fiber difference but simply makes easier any reference in the text to these fibers. There appear to be more light 2A fibers in the older control animals than in the young ones. There were no differences between male and female muscle in this respect, nor in any of the changes referred to later in the paper.
No differences in ATPase staining of type 2A fibers were observed in control EDL muscles, and CAIII was found only in type 1 fibers in these muscles.
The soleus ofthe CB rats was shown to be made up ofa mixture of type 1 and type 2A fibers, by ATPase staining ( Figure  3B ). In contrast, the CE rat soleus was found to contain only type 1 fibers. In the younger animals, there is differential staining for CAll!; however, this is not as marked as in the AT or EDL. All the fibers appear to stain for CAIII to varying degrees, but type 1 fibers are darker and more granular than are type 2A ( Figure  3A) . Soleus from 150-160-day-old animals shows homogeneous staining for CAIII.
Effect of Thyroidectomy on CAIII Fiber Distribution
The soleus in the thyroidectomized animals contained only type 1 fibers, as did the CE soleus. The effect ofthyroidectomy on fiber type distribution in AT is shown in after thyroidectomy. Figure  7A shows an enlargement of an area of the AT from a thyroidectomized animal stained for ATPase. It can be seen from this that there is also an increase in the number of light 2A fibers as well as of type 1 fibers.
The corresponding
CAll! stain for this muscle ( Figure  7B ) clearly illustrates the patchwork effect, with many fibers staining to varying degrees, typical of mixed muscle from thyroidectomized animals.
The type 1 fibers stain heavily for CAIII, but there is also con- 
Radioimmunoassay Data
The concentrations of CAIII in muscles from the control and thyroidectomized animals are given in Figures 7A and 7B , to highlight the differential ATPaSe staining and intense staining for CAIll in both type I and "light-type 2A"fibers. Bar = 40 tm.
histochemistry,
showed an 80-100% increase in CAIII concentrations in the thyroidectomized animals.
SDS Gel Electrophoresis
To discover whether myoglobin concentrations increased in paralleiwith CAll!, SDS gels were run ofEDLsupernatants from 150-160day male control and thyroidectomized males. CA!!! levels were clearly raised in the EDL from thyroidectomized animals compared to the controls, but there appears to be very little difference in the myoglobin levels of the two muscles ( Figure  10 ).
Discussion
Employing polypeptide in the antibody incubation medium to help stabilize the sections and cut down diffusion has enabled fibers .. Figure 10 . 
